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# B MEAMERSEHSTEHE AglnStTe MA@, HbBATEMN X 58455 (XRD)
FUTHBENMMEATAEERHEARTS. BXERASHER KN RERREDR (DSC) &
BUET AR REXSFHTINGGERE, HHTHRMBE/RGRIELE., FTHEEMR
RAT. AR ELEE E TR M HE AginSbTe HEMEAARENEREE, TUAT
BHATREESHREAE.
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HELSHEAEGEEFENANAR, WHRESHEXERTHE, R EXFHERS
HMEARZ— U HEXENEARARDREAEEENR, EXBREAABEIHE,
g RE, BEXHMARREERSTMERCRES: R 2 BRI EHE, KEE
B RSEERSREEMARHTERNIRN, MEENERNEAFSNRIEER
AR EXRREFARERBETHS, BLEBER. GREROIBER LS B ke
Hy, BEAR—NEGRUIE AREHTREEREFTR. BEENERSHEEEERR
YA LA BIREGAG], TR E TR &S BUBHA YRR E R4 5 Gl Hi
MRMEXEFENEREZNETHEERENERBRYELCHENEETHERZ
—. YRS AN B R GeSbTe #l AginSbTe HF &4 EXLEH
JLEE, 3t GeSbTe WHFREMB T RFHNNALR. {8 GeSbTe ZE{E AL B P A& HIAM
EHEW, ArHE ZnS-Si0; 8y S ¥ #(F GeSbTe TR B &M A, WHmM Ttk 1.
HEEENEEEMSHBEHERCHERMBN TR LR, - AgnSbTe §E&/RBITEX
WA AsIn-Sb-Te A RRAMPYMECERN, RARERTER. HREMRK., A
FEAREMN . L% B SRS, T AHME CD-RW, DVD-RAM I EAHEH HMMHEEN
R 7 AgInSbTe &+, ERJIERAWERIBEETRHELERIERISPLEREH
B, XHBUNBERAFELELIEY, HMAEHEERARSNEREE, X—&X
REVEREEMEXRFEFEER.
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AREANH AginSbTe A EBH K 5O EAME, ENHWE., BEFEE—SHEAMK
BTREMBER. RMELAETENTERES, FAFTASH AginSbTe BRI,
H-PRBRGHEEZLAN. M X—BH, RINERT —HHAH AgInSbTe 48725 #
bR FMEGERITHRITTHE.

BT A RXHEHEM S RIT AN ERTREERPEFHHERR L, —RAETESE
MELEN R EERNESEE, B RAEHEMNSSEEETUNERRLET 2
MEEREENRE, AMEMNERETREEEHEXR PN ARERRKE. £
EHEIEZE LIRS, F A DSC(differential scanning calorimetry) ¥R, M 2 5zh 2% M EHF
KT FHA AgInSbTe MEMEM L RSN SN, XM ABTEE SR BAHEBRE—
EREIEX.

2 Xk

2.1 HEHEHHE

REFHE AgnSoTe HAHER XA ERBEBR T EHEYN. £4E5EEER 180mm,
FERIEF KA. LAEKERLE N 99.999% WES, HRAEMRT 1.8x107°Pa, MG SE .
1Pa, J& 5T 2h 2 180W. HAE I RIZE M M6 A K9 B & (A 12 30mm, /& 1.2mm) Lk, W4
AR ELKZETETEEERE BRESEFBERAMAERS . BREMHTHEE
B2y 50nm.
2.2 BT HEMRLE

HTHFRF A AgInSbTe RN RALER, MWHHRSHEHEETRILE. B
HEFHESE 2x107%Pa FiEA No A, L 15°C/min f FBEZFA FE 200°C, £ 30min,
BREHERE.
2.3 Hoilik

B B ER SN (DSC 2119, #EH IBM AH) ERRAAREXZ TFTNEE -8R
B, MREHDIHELR. TRPEAN N, SETRP. FH D/max2550V & X 5 &7
S (XRD) MM BREHEEEAEHRET TUE. ARG Cull, Ko iR, o
B E - 1 f 40kV~100mA.

3 EigEMH
Johnson , Mehl & Avrami & BB A2 B " WEEFRER R
z =1 - exp[~(kt)"] (1)

Herz hRUERSE t HWE, n EEHSEMENMEREROBIHEE, MAEEERH
BEEE; kFNERRRMHER. 44 Chen 978 B FHHERELE: E—RIFAR
EET, BB B ERARSEN N EHE o), T BEN Tp (4% R R E):

In(T?/a) = In(E/R) - Inv + %1 /T, @)
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B din(T2/a) E )

L) TR

(2) B0 » %18 JMA (Johnson-Mehl-Avrami) A X EIFEEB LG THHET BX, HFZhE

FIMAFR. mEESSRTH, EXEAR (1) BRRBRCER AL &EE B0 EM &K

B KRS EFER Arrhennins 53X, YR E/RT >20. i (2)(3) 74§ : In(T?/a 3t 1/T,
fEERABEN E/R, BIED n(E/R)-Inv EL, B RELERELE E RITEEF v.

4 LERFIVHE

4.1 RLBEEETERNEHTE

B 12 2RI RERSHMRALEEFE Acindtle ABEMBA XRD @i H1HRE
WA BTG, RURRESN AchSte MABBRE—FMERS, XEUEHEY
AgInSbTe fk Z A MR A U BUS BRI R SR —5. 23 200°C Ry # b 2E, A 2 i %,
MAMEEAT &, RESTHLE, HEMBEESRSETRAS. B
BB, WRRA A N HRAE (~50nm), MIAFERPHEEFH IR .
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Fig. 1 XRD spectra of the as-deposited phase Fig. 2 XRD spectra of the heat-treated phase
change films change films

4.2 DSCLZR&R

B3LHT 5, 10 15°C/min = FF+ B K T IEMA S AginSbTe 41748 B K 4 DSC
SAER. H3FHRPEETERY, HAHERRN RS ERENBEERAL
. FLIAHTARABREET AginSbTe HA BB RAEE, TUEL, FREBEEHE
o o B2 E 8 T A

1 TAFHEBRETHE AgInSbTe HERMNERLGEE
Table 1 Crystallization temperature of the new type AgInSbTe phase change films
at different heating rates

Scanning rate/°C-min~* 5 10 15

Peak crystallization temperature/°C 187.84 191.66 193.92
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Fig. 3 DSC curves of t}'xe new type 'AgALSI Te Fig. 4 Plot of In(T2 - a™*) vs T; of new type
phase change films at different heating rates AgInSbTe phase change films

B4 mHARXY =A+Bx X BN (2) NFETLRERN,
&%

B (3) ARfEH ¥ a8 In(Th /e) ~ 1/T, REE, I
¥ 2 SHANER

Table 2 Results of linear

regression for data

A B

RRE 2(HF AREK In(E/R)-lnv, B3 E/R).
B3R 2 AR A AgInSbTe B R /RE5 G & L EY

294.52kJ /mol, J{ F#TERER: 3.05eV, X—45 R 5 Rt
MRS T RERERM R R A MBS R —66.27354 35.43619
Lo (R TH0E) WA B ME, B\xm e £H, RE

B AN RIS R, RS HERERARRENHNER, HE AginSbTe
MAHERAAEESRENY, BCATEEVTEREEMAEXE. R 2ETHHEEEK
B F K 2.15x10%3min~L.

%3 TRES AgInSbTe EWRII L RiT/LEEXLL

Table 3 Contrast of the activation energy for the crystallization of AgInSbTe phase change

films with various compositions

th.ase Change ﬁlms with AguInlebslTezs AgsInqussTezs New type AgInSbTe
various compositions

Mol activation energy for the
crystallization/kJ-mol 199.31 287.39 294.52

Atom activation energy/eV 2.07 2.98 3.05

H5UBEHREY Ag111n128b51Te[256] \ Ag8111145b55Te[263] AHAE M AEAE e, H A AgInSbTe fHAF

WEDHLSBLOT Ag. &R, KEMMT SO AL LREYW, HAg. In §HH

W, S EERMMM HARBNERSRELENEFHEERARHEM AEK3

BB, FiB AgInSbTe 7728 # A BE /R4 M IG 1L BB I AgiiIng»SbsiTess B 47.77%, 1
AgalIn;4SbssTers T 2.48%; JRF¥IERE I Agi1In)oSbsy Teys B 47.34%, o AggIng,SbssTess
B 2.35% GHMNFELERNH: MENERSELTHAESHEERSZHIRS MESS
MERBEROBRES, ERSRAMBRESEANES. HHHERELERK, E&F
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BRMBERLA, mEEROERRBRL, BRERELERRNMHRESSE R AL
E A REREURES PO KTUEL, SXREKAs. hiEFH, ERSH4A
HEBRANE, BERTHIL AginSbTe A MBI B4 RIEME NT=EBRROEH
HE. Hit, AHL AginShTe BBEHICRENMRAERBERRIBEHRMMENRE.

SR TEMFR AginSbTe MEW HESNELRSEZILD. EFARAARER
T, A RERLMEM, HEBRNERBRETS. T AdaStT HIEREKELERN
294.52kJ /mol, R F B IEHER 3.05eV, B E F X 2.15x103min~!. 3H % AgInSbTe & & A A K
FREERE RIEILRE MR FIOERE, FTAEB R iR,
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Aétivation Energy for the Crystallization of the New Type AgInSbTe
Phase Change Films

ZHANG Guang-Jun!, GU Dong-Hong!, LI Qing-Hui!, GAN Fu-Xi!, LIU Yin-Shi?

(1. Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800,
China; 2. Chengdu Pioneer Materials, Inc. Chengdu 611731, China)

Abstract: A new type AgInSbTe phase change film was prepared by direct magnetron sputtering.
X-ray diffraction (XRD) spectra of the film in as-deposited and heat-treated states show the
film changed from amorphous to crystalline states due to heat-treatment. By using differential
scanning calorimetry (DSC) data of the amorphous film materials, measuring the peak temperature
of crystallization at different heating rates, the mol activation energies for crystallization and
frequency factors were calculated. By judging from the mol activation energies, the new type
AgInSbTe phase change film has a high value of activation energies for crystallization and will be
_suitable to the high-speed phase change disks for the direct overwrite.
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